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ABSTRACT 
 
 
Premature infants in the neonatal intensive care unit (NICU) are extremely 
vulnerable, and breast milk is best for the well-being of the infant. Most premature infants, 
however, are not yet able to suck, so other methods are sought to provide the mother’s milk 
to the baby. These techniques include manual expression and electric breast pumps; 
however, little is known about the duration of manual expression to optimize milk volumes. 
In addition, the measurement of self-efficacy has frequently been explored with 
breastfeeding mothers and is thought to be an important variable to identify mothers at risk 
for early discontinuation of breastfeeding. 
The purpose of this study was to determine how the duration of manual expression 
affects milk volumes and levels of breastfeeding self-efficacy in mothers of premature 
infants. Mothers were randomly assigned to either three days or seven days of manual 
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expression prior to electric pump expression and instructed to record milk volumes for 14 
days. Self-efficacy scores were measured at baseline and 14 days. Breastfeeding self-
efficacy increased significantly for all mothers in the study but did not differ by study group; 
3-day group (Mean=65.7, SD=20.1) as compared to the 7-day group (mean = 72.3, SD 
=15.4, p=0.458). Follow-up self-efficacy score did not differ by manual expression between 
the two groups; 3-day group (Mean=76.5, SDF=14.7) as compared to the 7-day group 
(Mean=80.3, SD=9.3, p=0.751). Milk volumes did not differ by manual expression at 
follow-up for the 3-day group (Mean =582.7, SD=331.2) as compared to the 7-day group 
(Mean=700.0, SD=550.0, p=0.770). Results indicate, though not statistically significant, 
milk volumes are trending toward a clinically meaningful increase in the 7-day manual 
expression group. 
Preliminary finding from this study may add to the evidence for the standard of care 
for premature mothers providing breast milk to their infants. The study interventions, 
although directly informed by self-efficacy theory, did not result in significant differences in 
self-efficacy levels according to study group. If the duration of manual expression can be 
determined, a standardized approach can be established for mothers of premature infants in 
order to achieve optimal milk volumes. 
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CHAPTER 1 
INTRODUCTION 
 Premature infants, defined as less than 37 weeks gestation, are extremely vulnerable, 
and human milk feedings are encouraged for their well-being (Schanler, 2011). The benefits 
of human milk for premature infants are many. Beneficial short-term outcomes include 
decreased rates of necrotizing enterocolitis, length of stay, and overall mortality and 
morbidity (Cristofalo et al., 2013; Maayan-Metzger, Avivi, Schushan-Eisen, & Kuint, 2012). 
Long-term physiological outcomes include a decreased rate of retinopathy of prematurity, 
which is a condition that can cause severe vision loss or blindness (Cristofalo et al., 2013; 
Maayan-Metzger et al., 2012). Additionally, there are long-term advantages to the 
neurodevelopmental outcomes of premature infants as well as decreased rates of 
hospitalization after discharge (Vohr et al., 2006, 2007). Despite these documented 
advantages, breastfeeding sustainment rates among mothers of premature infants remain low 
(Akerström, Asplund, & Norman, 2007; Pineda, 2011). Although greater than 90% of 
mothers initiate breast milk feedings, approximately 60% are still breastfeeding by the time 
of infant discharge (Akerström et al., 2007; Pineda, 2011).  
 Chapter 1 provides significant background information on premature birth, including 
short and long-term sequela, the cost to society, and implications for nursing. The provision 
of breast milk for premature infants is then be discussed. This information leads to the 
identification of the research problem and the research study. This chapter concludes with an 
overview of the main research questions that were addressed, study aims, and the overall 
significance of the study.  
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Background 
Complications of Premature Births 
 The rate of premature birth, defined as delivery of an infant at less than 37 weeks 
gestation, has continued to rise over the past 30 years, despite technological and medical 
advances (Saigal & Doyle, 2008). Although significant increases in the rate of survival for 
the earliest of premature infants (24-27 weeks gestation) have been achieved, there 
continues to be significant neonatal morbidity (Stoll et al., 2015). In the past 20 years, there 
have been only modest decreases in the rates of complications such as sepsis, necrotizing 
enterocolitis, and retinopathy of prematurity (Stoll et al., 2015). In this same time period, the 
rate of bronchopulmonary disease, a severe form of lung disease, has increased despite the 
introduction of surfactant in the 1990s (Stoll et al., 2015). 
 Long-term sequela for these infants includes neurodevelopmental, 
functional, and behavioral impairment with worsening effects corresponding to lower 
 gestational age at birth (Saigal & Doyle, 2008). Studies of premature infants, especially 
those of very low birth weight, report continued problems with cognitive deficits, academic 
underachievement, and an increased need for remedial assistance through adolescence 
(Saigal & Doyle, 2008). In addition, behavioral complications such as attention deficit 
disorders, emotional control, and delays in executive function appear in high rates in very 
low birth weight premature infants (Saigal & Doyle, 2008).  
Premature birth is not only a disadvantage for the health of the infant but includes a 
cost to society (Institute of Medicine, 2006; March of Dimes, 2013). The Institute of 
Medicine (2006) reports premature birth as a public health concern that costs society at least 
$26 billion a year. This figure includes the health care costs of the baby, early intervention 
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programs for premature infants because of associated learning and behavioral problems, and 
lost work for people born prematurely due to the long-term health complications (March of 
Dimes, 2013). Premature infants have more hospitalizations, physician visits, and nursing 
and medical procedures compared to their full-term counterparts; this continues even into 
middle and late childhood (Saigal & Doyle, 2008).  
The Provision of Breast Milk for Premature Infants 
Preterm infants are physiologically unable to suck, swallow, and breathe with 
coordination if they are less than 32-35 weeks gestation, so they are routinely fed via enteral 
tubes (Zachariassen et al., 2010). For this reason, breast milk feeding for most premature 
infants depends upon the mother’s ability to initiate and maintain an adequate milk supply 
through expression by manual or electric pump until the infant is able to nurse at the breast 
at approximately 34-36 weeks gestation (Becker, Cooney, & Smith, 2011). Manual 
expression refers to the use of the mother’s hand to express milk from the breast (Becker et 
al., 2011). This should not be confused with manual pump expression, which is the use of a 
device that operates manually without the use of electric or battery power (Becker et al., 
2011). Manual expression is thought to be advantageous over either manual powered or 
electric pumps in the first few days after delivery (Morton et al., 2009a). Manual expression 
may be more effective in removing the thick colostrum that is present in the first few days 
after delivery, thus priming the breast for the onset of lactogenesis III when the full milk 
supply is available (Morton et al., 2009).  
Physiologically, the process of lactation is controlled by the hormones progesterone, 
prolactin, and oxytocin (Caldwell & Turner-Maffei, 2012). Progesterone is the hormone 
responsible for the production of colostrum prior to the delivery of the placenta in 
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lactogenesis I (Caldwell & Turner-Maffei, 2012). Prolactin is responsible for milk 
production through the alveolar cells of the breast, whereas oxytocin allows for milk let-
down acting directly on the myoepithelial cells (Caldwell & Turner-Maffei, 2012). Early 
stimulation of the breast is important through manual expression to produce oxytocin and 
assist in the movement of substances out of the breast by the let-down reflex (Caldwell & 
Turner-Maffei, 2012). For these reasons, the sequencing and timing of manual expression in 
conjunction with electric pump expression becomes a potential determinant of breastfeeding 
success for mothers whose infants are unable to nurse at the breast.  
Previous research exploring a manual and electric pump expression have had mixed 
results (Flaherman et al., 2012; Morton et al., 2009; Ohyama, Watabe, & Hayasaka, 2010; 
Slusher et al., 2007). Some studies found a significant increase in milk volume when manual 
and pump expression were combined, whereas others have not (Flaherman et al., 2012; 
Morton et al., 2009). In addition, the studies had varying designs and combinations of 
manual and pump expression that were not timed or sequenced, or the studies measured one 
method over the other versus a combination (Ohyama et al., 2010; Slusher et al., 2007). This 
dissertation study attempts to address these gaps in the literature by employing a 
standardized sequence of manual and electric pump expression for a defined period of time 
to assess milk volumes and breastfeeding sustainment for mothers of premature infants. 
Self-efficacy and Breastfeeding 
In addition to techniques to increase milk production, the measurement of self-
efficacy has frequently been explored with breastfeeding mothers and has been thought to be 
an important variable to identify mothers at risk for early discontinuation of breastfeeding 
(Dennis, 2006; Loke & Chan, 2013). Breastfeeding self-efficacy is defined as the mother’s 
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confidence in her ability to breastfeed her infant (Dennis & Faux, 1999). In a descriptive 
correlation study of Chinese women who delivered full-term infants, women with higher 
levels of breastfeeding self-efficacy were more likely to be exclusively breastfeeding their 
infants exclusively six weeks after delivery (p < 0.001) (Loke & Chan, 2013). Dennis (2006) 
sought to develop a multi-factorial predictive model of breastfeeding self-efficacy in the first 
week postpartum in order to more accurately predict those mothers at risk for early 
discontinuation of breastfeeding. In the model, based upon self-report data from 594 
mothers of full-term infants, several variables were identified, including maternal education, 
family support, perceptions of breastfeeding progress, and being able to feed the infant as 
planned as potential risk factors for low breastfeeding self-efficacy (Dennis, 2006). A 
qualitative study in mothers of premature children in Sweden explored the preterm 
experience for the mother and development of self-efficacy for feeding behaviors (Swanson 
et al., 2012). The study suggested several points for intervention to influence feeding 
behaviors, such as the need to provide knowledge and skills for milk production and to 
allow practice and reinforcement of those skills (Swanson et al., 2012). 
Breastfeeding self-efficacy was important to measure in this study to investigate 
whether the intervention affects the mother’s level of self-efficacy. Breastfeeding is a 
specific behavior that is supported by Bandura’s Self Efficacy Theory (Bandura, 1977). If 
the intervention increases the mother’s level of self-efficacy, it is hypothesized that the 
behavior will continue based on results of previous research studies (Dennis, 2006; Loke & 
Chan, 2013). 
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Study Purpose and Working Hypotheses 
The purpose of this study was to determine how the duration of manual expression 
affects milk volumes and levels of breastfeeding self-efficacy in mothers of premature 
infants. 
Study Aims 
The specific aims of this study are to determine if the duration of manual expression 
in mothers of premature infants will result in: (a) an increase in breastfeeding self-efficacy; 
(b) a difference in milk volume; and (c) a correlation between breastfeeding self-efficacy 
and milk volume. 
Research Question 1  
What is the difference in breastfeeding self-efficacy 14 days after delivery of 
mothers of premature infants who perform manual expression prior to electric pump 
expression for seven days after delivery as compared to three days after delivery? 
Hypothesis. There will be no difference in breastfeeding self-efficacy 14 days after 
delivery in mothers of premature infants who perform manual expression prior to electric 
pump expression for seven days after delivery as compared to three days after delivery. 
Research Question 2 
What is the difference in the milk volume 14 days after delivery of mothers of 
premature infants who perform manual expression prior to electric pump expression for 
seven days after delivery as compared to three days after delivery? 
Hypothesis. There will be no difference in milk volumes 14 days after delivery in 
mothers of premature infants who perform manual expression prior to electric pump 
expression for seven days after delivery as compared to three days after delivery. 
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Research Question 3 
What is the correlation between breastfeeding self-efficacy and milk volume in 
mothers of premature infants who perform manual expression prior to electric pump 
expression for seven days after delivery as compared to three days after delivery? 
Hypothesis. There will be a positive correlation between the level of breastfeeding 
self-efficacy and milk volume in mothers of premature infants who perform manual 
expression prior to electric pump expression for seven days after delivery as compared to 
three days after delivery. 
Significance 
Although previous studies have investigated the benefits of manual expression, the 
studies were either not randomized, conducted on full-term newborns, or did not employ a 
consistent sequence of manual and pump expression (Flaherman et al., 2012; Morton et al., 
2009; Ohyama et al., 2010; Slusher et al., 2007). The research study examines a defined 
duration of manual expression prior to electric pump expression to sustain breastfeeding for 
mothers of premature infants in order to determine the ideal duration of manual expression. 
There is no research to date that has explored the optimal duration of manual expression for 
the mothers of premature infants. This is the first study to have both the powerful design and 
use self-efficacy theory (Bandura, 1977) for the theoretical framework. 
The significance of the study is its ability to address the previous studies’ limitations. 
A randomized controlled trial design, the most powerful design to detect cause and effect, 
was used. Manual expression was taught to mothers of premature infants within 24 hours 
after delivery. One group performed manual expression for seven days after delivery, and 
the other group performed manual expression for three days after delivery. This study was 
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the first to compare this sequence of milk extraction in a randomized design with mothers of 
premature infants. The desired outcome was to determine the optimal duration of manual 
expression and the effect on milk volume. By examining the optimal duration of manual 
expression, it was hypothesized that breastfeeding would be sustained and the level of 
maternal breastfeeding self-efficacy would increase within two weeks after delivery. 
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CHAPTER 2 
REVIEW OF THE LITERATURE 
This chapter provides a review of the literature related to the breastfeeding of 
premature infants. This chapter begins with an overview of the physiologic process of 
lactation and how the interventions in this dissertation study may assist this process. The 
next section is an overview of the research to date on the importance of human milk for 
premature infants, including the long- and short-term physiological and neurocognitive 
benefits. In addition, this section describes potential benefits for the mother based on 
previous research. This section concludes with the statistics relevant to the initiation and 
sustainment of lactation for premature infants discharged from the neonatal intensive care 
unit both in the United States and abroad. Following that, reviews of the literature pertaining 
to the factors that affect lactation, both modifiable and non-modifiable, are explored. The 
final section of the chapter reviews previous research on the use of manual expression to 
support lactation efforts. 
The Physiologic Process of Lactation 
The Role of Hormones and the Central Nervous System 
Complete development of the mammary glands occurs during pregnancy when 
breasts increase in size and weight (Riordan, 2005). The process of lactation after delivery 
of an infant is controlled by hormones that travel to the breast through the blood stream, and 
several tissues within the breast contribute to the production of milk (Caldwell & Turner-
Maffei, 2012). The milk making cells, alveolar cells, have important receptor sites and are 
surrounded by myoepithelial cells and the capillary network (Caldwell & Turner-Maffei, 
2012). Ductal tissues create pathways from the alveolar cells to the nipple, and the 
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myoepithelial cells serve as a contractile unit responsible for milk ejection out of the milk 
ducts (Caldwell & Turner-Maffei, 2012; Riordan, 2005). 
Two separate hormones regulated by the pituitary gland control lactation: prolactin 
and oxytocin (Caldwell & Turner-Maffei, 2012). Prolactin is essential for both initiating and 
sustaining lactation, whereas oxytocin is related to milk ejection out of the ducts (Riordan, 
2005). Prolactin levels increase in the immediate postpartum period after the delivery of the 
placenta; however, these levels rise and fall according to the frequency, intensity, and 
duration of nipple stimulation (Riordan, 2015). Earlier stimulation of the breast stimulates 
the receptor sites and fills the alveolar cells with prolactin, which is the hormone responsible 
for creating mature milk (Caldwell & Turner-Maffei, 2012). During the first week after 
birth, prolactin levels decrease by half and return to non-pregnant levels by seven days 
postpartum if the nipple stimulation does not occur (Riordan, 2005). More than eight 
breastfeeding sessions per 24 hours prevents the decline of prolactin before the next 
breastfeeding (Riordan, 2005). In response to infant sucking and nipple stretching, the 
hormone oxytocin causes the milk ejection reflex so that milk is released from the 
myoepithelial cells (Riordan, 2005). Therefore, oxytocin also plays a significant role in the 
continuation of lactation (Riordan, 2005). Hand massage or manual expression helps to 
release oxytocin, thereby allowing movement of the milk out of the breast (Caldwell & 
Turner-Maffei, 2012).  
Stages of Human Milk Production 
The process of making milk is divided into three stages of lactogenesis (Caldwell & 
Turner-Maffei, 2012). The secretory differentiation stage (lactogenesis I) is prior to delivery 
and is controlled by the placental hormones; predominantly progesterone, whereby 
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colostrum is produced (Caldwell & Turner-Maffei, 2012). Lactogenesis II is marked by the 
onset of copious milk secretion after birth and the delivery of the placenta and occurs 
anywhere from two to eight days postpartum (Riordan, 2005). Lactogenesis II is initiated by 
the rapid drop in progesterone that occurs after the delivery of the placenta (Riordan, 2005). 
At the onset of lactogenesis III, mature milk is created under the regulation of prolactin 
(Caldwell & Turner-Maffei, 2012). 
Milk Composition 
The composition of human milk changes over the course of lactation but the 
bioavailability of nutrients in human milk makes it easily absorbable in the gut (Caldwell & 
Turner-Maffei, 2012). At the onset of lactogenesis II, there is a significant drop in the level 
of sodium chloride and protein but an increase in the milk lipids and protein (Riordan, 
2005). Besides the nutritional aspects of human milk in regard to water, fat, lactose, and 
protein, important human species bio-active components create a unique microbiome 
(Caldwell & Turner-Maffei, 2012). The pH and iron levels in the gut are lower in breast-fed 
babies, lowering the multiplication of unwanted bacteria (Caldwell & Turner-Maffei, 2012). 
Antibodies and other hormones create a mature gut that is less easily penetrated by invading 
organisms (Caldwell & Turner-Maffei, 2012). 
The Importance of Human Milk for Premature Infants 
Several studies have addressed the benefits of human milk for premature infants 
(Cristofalo et al., 2013; Maayan-Metzger et al., 2012; Schanler, 2011; Vohr et al., 2006, 
2007). Preterm milk appears to have a different composition in the first 30 days after 
delivery with higher levels of protein, fat, and electrolytes (Caldwell & Turner-Maffei, 
2012). Short-term benefits to the premature infant include lower rates of necrotizing 
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enterocolitis (NEC) and retinopathy of prematurity (ROP); long-term benefits include 
improved neurodevelopmental outcomes and a decreased rate of re-hospitalization (Maayan-
Metzger et al., 2012; Schanler, 2011; Vohr et al., 2006, 2007). 
Cristofalo et al. (2013) compared the incidence of NEC and number of parenteral 
nutrition days in extremely premature infants who were fed human milk versus formula. 
Although the incidence of NEC alone was not statistically significant, infants who were 
randomized to human milk feedings required less surgical correction of NEC (p =.04). In 
addition, parenteral nutrition days were significantly lower in the infants who received 
human milk only (p=.04). 
In a retrospective review of 400 premature infants less than or equal to 32 weeks 
gestation, Maayan-Metzger et al.(2012) found lower rates of NEC in all gestational age 
subgroups fed human milk as opposed to formula. In addition, a decreased rate of stage III 
retinopathy of prematurity was found in those infants receiving human milk in the 24-26 
week gestational age subgroup (Maayan-Metzger et al., 2012).  
Schanler (2011) reviewed the literature to determine the long-term effects of a 
human milk diet on premature infants in the NICU. In the review of nearly a dozen 
descriptive and a few quasi-randomized studies over the past 25 years, human milk feedings 
resulted in improved neurodevelopmental outcomes, nutritional status, and a decreased rate 
of metabolic syndrome in the premature infant (Schanler, 2011). 
In earlier studies, researchers examined the extended benefits of human milk for 
premature infants at both 18 and 30 months of age (Vohr et al., 2006, 2007). In a multi-
center, prospective assessment of 1,035 premature low birth weight infants, neonatal 
morbidity, interim histories, and neurodevelopmental/growth outcomes were assessed at 18 
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months corrected age (Vohr et al., 2006). Multivariate analysis confirmed a significant 
association of breast milk in the following outcomes: Mental Development Index, 
Psychomotor Development Index, Behavior Rating Sca1e, and incidence of re-
hospitalization (Vohr et al., 2006). For every 10-ml/kg per day increase in human milk 
ingestion, all index scores increased, and the rate of re-hospitalization decreased by six 
percent (Vohr et al., 2006). The researchers further studied this same cohort of premature 
infants at 30 months corrected age with similar findings (Vohr et al., 2007). 
The benefits of human milk feeding are realized not only for the infant but for the 
mother as well (Bernaix, Schmidt, Jamerson, Seiter, & Smith, 2006; Boucher, Brazal, 
Graham-Certosini, Carnaghan-Sherrard, & Feeley, 2011; Wigert, Johansson, Berg, & 
Hellström, 2006). Despite the difficulties with pumping and transporting milk, when 
interviews were conducted with mothers of premature infants, they reported that providing 
breast milk was the one thing they could do to support their sense of mothering (Bernaix et 
al., 2006). Other studies focusing on the breastfeeding experience in the NICU, noted the 
trauma experienced by the mother when separated from the premature infant, and the need 
to be an active participant in the infant’s care (Boucher et al., 2011; Wigert et al., 2006). 
When the mother is nearby and supplying milk, there is a sense of active participation rather 
than exclusion (Wigert et al., 2006). Mothers reported that human milk was the only thing 
they could give their infant in the NICU to contribute to their growth and well-being, and it 
provided a physical connection between the mother and the child (Boucher et al., 2011). 
Despite all the advantages breastfeeding provides for both mother and infant, 
breastfeeding sustainment rates for premature infants are low (Akerström et al., 2007; 
Furman, Minich, & Hack, 2002; Pineda, 2011; Zachariassen et al., 2010). Previous studies 
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both within and outside the United States report similar findings (Akerström et al., 2007; 
Furman et al., 2002; Pineda, 2011; Zachariassen et al., 2010). Breastfeeding initiation rates 
ranged from 78% to 92% but then dropped to 34% to 60% by the time of infant discharge 
(Akerström et al., 2007; Furman et al., 2002; Pineda, 2011; Zachariassen et al., 2010). 
Factors Affecting Lactation 
Several factors have been noted in the literature that create obstacles for the mother 
of the premature infant to successfully sustain lactation both during and after the infant’s 
hospitalization (Furman et al., 2002; Sisk, Quandt, Parson, & Tucker, 2010). When mothers 
of premature infants have been interviewed, main obstacles to the breastfeeding experience 
include physical exhaustion and access to mechanical breast pumps at home (Sisk et al., 
2010). In addition, distance from the NICU and having to transport milk creates additional 
barriers (Sisk et al., 2010).  
Studies of breastfeeding initiation and duration in mothers of premature infants have 
focused upon the modifiable and non-modifiable factors that affect lactation (Flacking, 
Wallin, & Ewald, 2007; Furman et al., 2002; Pineda, 2011). Among the non-modifiable 
factors that inhibit lactation are decreased socioeconomic status, younger maternal age, and 
non-white ethnicity (Flacking et al., 2007; Furman et al., 2002; Lessen & Crivelli-Kovach, 
2007) . Conversely, non-modifiable factors that promote lactation include married marital 
status, previous breastfeeding experience, and multiple birth pregnancy (Furman et al., 2002; 
Lessen & Crivelli-Kovach, 2007; Pineda, 2011). 
There are also several factors that have been found to have no effect on lactation. 
Birth weight and gestational age are not associated with breastfeeding duration, and the 
degree of prematurity, size of the infant ,or the presence of neonatal disorders has not been 
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shown to affect breastfeeding behaviors (Flacking et al., 2007; Pineda, 2011). Contrary to 
maternal perception, anxiety and stress are not always associated with milk volume and the 
mother’s ability to sustain lactation and produce the hormones for lactation (Chatterton et 
al., 2000; Hill et al., 2009; Hill, Aldag, Chatterton, & Zinaman, 2005c). Although Hill and 
Aldag (2005) found the stress levels, fatigue, and sleep difficulties to be higher in mother of 
premature infants versus full-term infants, this did not have a significant influence on milk 
production at six weeks post-partum. In addition, the main hormones of lactation (oxytocin 
and prolactin) have been studied to assess correlations of hormone levels with milk 
production, and limited evidence has been found to support the association (Chatterton et al., 
2000; Hill et al., 2009). 
However, delayed milk expression and perceived or actual low milk volume have 
been found to be prevalent modifiable factors that can inhibit lactation sustainment in 
mothers of premature infants (Furman et al., 2002; Killersreiter, Grimmer, Bührer, 
Dudenhausen, & Obladen, 2001; Lessen & Crivelli-Kovach, 2007). Earlier research focused 
upon pumping style and found that simultaneous rather than sequential pumping and breast 
massage immediately prior to expression resulted in increased milk production (Fewtrell et 
al., 2001; Hill, Aldag, & Chatterton, 1999; Jones, Dimmock, & Spencer, 2001). Additional 
studies focused upon the effect of time interval since birth and the frequency of pumping to 
determine optimal milk production and showed that earlier initiation and more frequent milk 
expressions (5 or more per day) resulted in increased milk production (Hopkinson, Schanler, 
& Garza, 1988). Hill, Aldag, and Chatterton (2001) had similar findings showing that milk 
volume was much lower among those mothers late in initiating expression and having a low 
pumping frequency.  
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More recent research continues to focus on the importance of early initiation of 
expression to achieve greater milk volumes (Hill & Aldag, 2005; Hill, Aldag, Chatterton, & 
Zinaman, 2005a, 2005b; Murase et al., 2014). A retrospective review of infants delivered 
prematurely found mothers with lower milk volumes on the fourth day after delivery have 
greater odds of formula feeding at discharge (Murase et al., 2014). Subsequently, caesarian 
delivery was found to be a strong predictor of low milk volume on day four (Murase et al., 
2014). 
Hill and Aldag (2005) stressed the importance of early milk production as a 
significant predictor for later milk volume adequacy. In their study of 81 mothers of non-
nursing premature infants, mothers with the lowest milk production on day four were 9.5 
times more likely to have an inadequate milk supply at six weeks post-partum (Hill & 
Aldag, 2005). In a subsequent study by Hill et al. (2005b), secondary mediators defined as 
early initiation of breast stimulation, early frequency of breast stimulation, and early milk 
output were all found to be predictive of adequate milk output at six weeks post-partum.  
However, a more recent study of 40 very low birth weight premature infants 
compared milk volume and the onset of lactogenesis II (early secretory milk supply) among 
mothers who initiated breast milk expression within six hours of delivery versus those 
whose first expression was after six hours (Parker, Sullivan, Krueger, & Mueller, 2015). 
Due to the fact that many mothers of premature infants are often ill themselves, it is 
common for women not to be able to express their breast milk in the desired six-hour time 
frame. No statistically significant difference in the timing of lactogenesis II was seen 
between the two groups (Parker et al., 2015). The mothers in the early initiation group 
produced more total milk volume in the first seven days postpartum, but the difference was 
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not statistically significant (Parker et al., 2015). Furthermore, when the mothers who 
expressed within one hour of delivery were excluded, there were no differences in mean 
milk volumes (Parker et al., 2015). However, due to the small sample size in this pilot, it 
was difficult achieve statistical significance.  
A retrospective study of 138 premature infants in Sweden also found an association 
between early milk production and breastfeeding duration (Wilson, Christensson, Brandt, 
Altman, & Bonamy, 2015). Early provision of mother’s own milk in the first seven days 
following delivery was associated with increased breastfeeding sustainability of premature 
infants who were between 36-40 weeks postmenstrual age (PMA) (Wilson et al., 2015) The 
infants receiving mother’s own milk at postnatal day seven were 1.18 times more likely to 
sustain breastfeeding until 36 weeks PMA (Wilson et al., 2015). 
Manual Expression of Breast Milk 
One of the major contributing factors for the cessation of breastfeeding in the 
premature population of infants is decreased milk production (Hill, Aldag, Zinaman, & 
Chatterton, 2007; Murase et al., 2014; Sisk et al., 2010). Because most premature infants are 
unable to initially feed at the breast, artificial methods to maintain milk supply such as 
manual and electric pump expression have been explored (Flaherman et al., 2012; Morton et 
al., 2009a; Ohyama et al., 2010; Slusher et al., 2007).  
Studies by Flaherman et al. (2012) and Slusher et al. (2007) both used a randomized 
design to address manual versus pump expression and its effect on milk volume. Flaherman 
et al. studied a population of 68 full-term infants feeding poorly at the breast for two months 
after delivery in a United States academic medical center and randomized the mother to 
either manual expression or electric pump expression. Slusher et al. allocated mothers of 65 
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premature infants admitted to an African special care nursery to manual expression, manual 
powered pedal pump, or an electric pump for six to ten days after delivery. Both studies 
found the electric pump to yield higher volumes of milk than manual expression (Flaherman 
et al., 2012; Slusher et al., 2007). Slusher et al. found a statistically significant increase in 
milk volume with the electric pump when compared to manual expression (p<0.01). No 
mean differences in demographics between the three groups were found. Flaherman et al. 
also reported higher milk volumes with the electric pump, but the comparison failed to reach 
statistical significance (p=0.07). Although failing to reach statistical significance on milk 
volume, Flaherman followed participants for two months and reported higher rates of 
continued breastfeeding among the mothers who had initially used hand expression 
(p=0.02). In addition, Flaherman et al. (2012) measured self-efficacy using the 
Breastfeeding Self-Efficacy Scale-Short Form (BSES-SF) (Dennis, 2003) at baseline, one 
week, one month, and two months after delivery. However, there were no significant 
differences between the groups for breastfeeding self-efficacy (Flaherman et al., 2012). 
Two studies investigated a combination of manual and electric pump expression 
(Morton et al., 2009; Ohyama et al., 2010). Morton et al. (2009) combined hand expression 
and electric pumping whereas Ohyama (2010) used manual expression or electric pump 
expression. In the study by Morton et al. (2009) a prospective observational design was used 
to examine milk production for eight weeks after delivery for mothers who were instructed 
to use an electric pump and manually express as much as possible in the first three days 
post-partum with no particular sequencing. In this sample of 67 mothers of premature 
infants, Morton was able to find an increased milk production at two weeks for those 
mothers that hand expressed greater than five times a day (p<0.05). Ohyama (2010) also 
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studied mothers of premature infants in a Japanese neonatal intensive care unit using a 
crossover design that studied a combination of manual and electric pump expression 
techniques. The mothers were sequentially allocated to either manual or electric pump 
expression and then alternated the method until seven sessions had been completed for each 
method (Ohyama, 2010). Net milk yield was significantly higher with manual expression 
(p<0.05) as compared to pump expression in the first 48 hours after delivery (Ohyama et al., 
2010). Both of these studies support the potential benefit of manual expression for early 
removal of colostrum prior to the onset of mature milk. 
A pilot feasibility study using a combined sequence of manual and pump expression 
intervention for the first three days after delivery was conducted on the mothers of 
premature infants whose infants were hospitalized in a NICU in the proposed study 
population and setting (Steurer, 2014). Mothers of premature infants (n=6) were asked by 
staff nurses in the intra-partum and post-partum units to perform manual expression prior to 
electric pump expression for the first three days after delivery and record milk volumes on a 
breastfeeding log for three weeks after delivery. Women who had not begun an initial 
expression within six hours after delivery were initially excluded. Previous literature 
indicates the delay in time from delivery to expression can be an important variable in 
overall milk production (Hill et al., 2005b). Due to the infeasibility of the women being able 
to begin their first pumping session within six hours of delivery due to complications of 
delivery or other logistical issues within the healthcare setting, the inclusion criteria for 
recruitment was extended from six hours to 24 hours after delivery. The intervention of 
manual expression was able to be delivered on all of the mothers in the study, thus providing 
important information on the feasibility of teaching this intervention in this population of 
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mothers. However, because only half of the mothers in the study were able to complete the 
milk volume log, revisions in the amount and duration of study variables for the larger study 
have been considered (Steurer, 2014). 
Limitations of Previous Studies on Manual Expression 
Of the studies reviewed, only three included premature infants, and only two were 
randomized trials; thus causation is difficult to establish. There was conflicting evidence 
whether electric pump expression or manual expression yielded higher milk volumes, and a 
standard sequencing method was not always employed in the research design. All of the 
studies reported relatively low sample sizes and failed to mention the use of a power 
analysis, which can lead to a Type I error. Most of the studies were focused on physiological 
outcomes as the primary measure and did not incorporate a theoretical framework. The 
studies were based on the physiological theory that early and frequent pump expression after 
delivery is essential to maintain milk supply in mothers who may be separated from their 
infants or when infants are feeding poorly.  
Despite the mixed results of previous studies, it is becoming standard practice for 
many hospitals to instruct all mothers on manual expression as a result of the 
recommendation of the Baby-Friendly Hospital Initiative (BFHI) (Baby-Friendly USA,  
2012). The BFHI is a global initiative endorsed by the World Health Organization (WHO) 
and the United Nations Children’s Fund (UNICEF), whose primary goal is to assist all 
mothers in being able to successfully initiate and sustain breastfeeding (Baby-Friendly USA,  
2012). The BFHI recognizes hospitals that are successful in meeting their guidelines for 
breastfeeding quality and outcomes (Baby-Friendly USA, 2012). The number of U.S. 
hospitals applying for the BFHI certification has increased since 2010 when the U.S. 
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Department of Health and Human Services incorporated the promoted practices into federal 
goals (Schulte, 2014). As part of the BFHI global goal, 80% of mothers must report that they 
have been taught how to hand express their milk for both mothers feeding at the breast and 
for those mothers who are separated from their babies (World Health Organization and 
UNICEF, 2009).  
The duration of manual expression was not defined by the BFHI, and previous 
studies incorporating manual expression have not measured how many days of manual 
expression may be optimal (Baby-Friendly USA, 2012; Flaherman et al., 2012; Morton et 
al., 2009; Ohyama et al., 2010; Slusher et al., 2007). Of the studies reviewed that 
incorporated manual expression as an independent variable, most were not combined with 
electric pump expression (Flaherman et al., 2012; Ohyama et al., 2010; Slusher et al., 2007). 
The duration of manual expression varied across all studies, anywhere from three to eight 
days after delivery (Flaherman et al., 2012; Morton et al., 2009; Ohyama et al., 2010; 
Slusher et al., 2007).  
As previously discussed, lactogenesis II is marked by the onset of copious milk 
secretion after birth and the delivery of the placenta and occurs anywhere from two to eight 
days postpartum (Riordan, 2005). Due to the variability of when mature milk is created, the 
timing of the colostrum period may vary by individual. Comparing the duration of manual 
expression may reveal insights into the optimal timing of this expression technique for 
mothers of premature infants. No studies reviewed focused on the duration of manual 
expression as an independent variable. This study was the first to focus on the duration of 
manual expression as the primary outcome variable of interest.
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CHAPTER 3 
THEORETICAL FRAMEWORK AND METHODOLOGY 
This study is a randomized controlled trial to compare the duration of manual 
expression on milk volumes, breastfeeding sustainment, and self-efficacy in mothers of 
premature infants. The first section of this chapter provides an overview of the theoretical 
framework applied to breastfeeding behavior and potential prediction of important 
outcomes. The second section of this chapter discusses the overall research design selected 
to answer the research questions. 
Theoretical Framework 
Contemporary empiricism does not rely solely on strictly controlled experimentation 
but also includes the subjective nature of inquiry inherent in the human experience 
(McEwen & Willis, 2014). The concept of contemporary empiricism as described by 
Giuliano (2003) proposes a strong argument in bridging the gap between the knowledge 
obtained in nursing research and application to practice. The focus of interpretive methods is 
on understanding the human experience, and subjectivity is emphasized rather than 
objectivity (Giuliano, 2003). As a result, induction rather than deduction is the main method 
of reasoning in an interpretive approach. Inductive reasoning is a logical process of 
attributing a generalization to a whole population based upon some sampling of that 
population (Dahnke & Dreher, 2011). Giuliano further describes that interpretive methods 
tend to embrace a more holistic approach to research and are a key element to understanding 
the philosophy of contemporary empiricism. Therefore, contemporary empiricism is defined 
as a philosophy in nursing that applies the scientific facts gained from empirical methods 
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and combines them with the subjective knowledge gained by identifying and measuring the 
human response (Giuliano, 2003). 
In the context of the research involving sustaining milk production for mothers of 
premature infants, contemporary empiricism as a philosophy takes into account the 
importance of empirical knowledge obtained by testing various methods to express human 
milk to optimize production. The empirical approach has been used previously in 
determining best techniques to produce optimal volumes when expressing breast milk 
(Morton et al., 2009; Ohyama et al., 2010). However, adding subjective assessment that 
seeks to understand the experience of the mother when providing expressed milk to her 
premature infant and investigation into the underlying motivations for behavior is equally 
important in understanding the phenomenon. A pure empirical approach does not uncover 
the essence of understanding the motivation needed to continue the behavior which is 
needed in practice to sustain lactation for the infant. For these reasons, every intervention for 
the mother must take into consideration her confidence and ability to perform the tasks 
necessary to sustain lactation. 
Ethical considerations to consider have been highlighted by other scientists in 
breastfeeding research (Nelson, 2006). In the development of a situation-specific theory of 
breastfeeding, Nelson (2006) brought to light the notion of paternalism in healthcare and 
that practitioners may be unknowingly coercive in their attempts to encourage women to 
breastfeed. The approach that nurses use to encourage breastfeeding should avoid the 
presentation as a mandate but rather a respectful communication that supports an 
individual’s right to self-determination (Nelson, 2006). In addition, the nurse should support 
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the women’s decision whether to breastfeed and incorporate that decision into the treatment 
plan (Nelson, 2006). 
When exploring a theory to consider for the sustainability of breastfeeding, the 
subjective experience of the mother must be an integral part of the decision in order to 
support the philosophy of contemporary empiricism. A middle-range theory that is 
congruent with the philosophy of contemporary empiricism is Albert Bandura’s Theory of 
Self-efficacy (Bandura, 1977). The theory is based upon the principle that a relationship 
exists between an individual’s perceived self-efficacy and behavior change (Bandura, 1977). 
The expectations of their degree of self-efficacy directly predict the amount of time, energy, 
and effort an individual will put forth to accomplish a behavior in the face of a difficult 
experience (Bandura, 1977). The theory fits into the person aspect of the nursing 
metaparadigm and is considered inductive, for it moves from the observation of particular 
behaviors to create a predictive global hypothesis about behavior (Bandura, 1977). The 
major concepts of Bandura’s theory (1997) are efficacy expectations and outcome 
expectations. Efficacy expectation is the conviction that one can successfully execute the 
behavior required to produce outcomes, and an outcome expectation is defined as a person’s 
estimate that a given behavior will lead to that outcome (Bandura, 1977). These two 
concepts are differentiated because individuals can believe that a particular behavior will 
produce outcomes, but if they lack self-efficacy in their ability to perform that behavior, the 
desired outcome may not be achieved (Bandura, 1977). 
Bandura (1977) further explained the important sources of efficacy expectations and 
associated direct linkages between the source and the predication of behavior; thus the 
theory is at a predictive rather than explanatory or prescriptive level. The four major sources 
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of efficacy expectations are: performance accomplishments, vicarious experience, verbal 
persuasion, and emotional arousal (Bandura, 1977). Performance accomplishments are 
defined as one’s personal mastery of experiences (Bandura, 1977). Performance 
accomplishments raise mastery expectations and repeated failures lower them; however, if 
initial failures are later overcome by determined effort and motivation, this can strengthen 
the self-motivated persistence of the behavior (Bandura, 1977). Vicarious experience, or 
seeing others succeed in the difficult task, can motivate behavior, and verbal persuasion is 
based on the proposition that people are led, through suggestion, into believing they can 
successfully accomplish a task or behavior (Bandura, 1977). Although verbal persuasion is 
more closely aimed at raising outcome expectations rather than enhancing self-efficacy, one 
can attribute successes achieved after corrective performance to the influences of verbal 
persuasion (Bandura, 1977). Therefore, if people are provided instruction with helpful 
correction, they are more likely to succeed than people given instruction alone (Bandura, 
1977). 
Emotional arousal is cited as the final major source of efficacy expectation by 
Bandura and he theorized when an individual perceives a higher level of self-efficacy, they 
control the adverse effect of the emotional arousal upon performance. This presumes, 
although the stress may be present, if a person has a higher level of self-efficacy, they are 
better able to maintain behavior.  
The model to support Bandura’s Theory of Self-efficacy (see Figure 1.1) 
distinguishes efficacy expectations from outcome expectations, because a person’s 
expectations about their ability to perform a behavior directly affect their willingness to 
engage in the behavior, which in turn affects individual outcomes (Bandura, 1977). The 
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sources of efficacy expectation and the modes of induction for each source interrelate. Thus 
repeated performance accomplishments, while increasing expectations, can also extinguish 
emotional arousal (Bandura, 1977).  
 
Figure 1.1 Schematic of Albert Bandura’s Theory of Self-Efficacy. Adapted from “Self-efficacy: 
toward a unifying theory of behavioral change”, by A. Bandura,1977, Psychological review, 84(2), 
p. 193 & 195. 
 
The study fits well with the theoretical model, for the person’s efficacy expectations 
about their ability to produce milk will have an ultimate effect upon sustainment of the 
behavior. In addition, the modes of induction in the breastfeeding experience for mothers of 
premature infants are associated directly with the four sources of efficacy expectation. 
Through the ability to perform manual expression for a defined period of time, it was 
hypothesized that the mother will increase self-efficacy by raising the level of performance 
accomplishments for breastfeeding.  
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Performance accomplishment can be strengthened further when the mother may 
initially face a challenge with the expression of milk that is later overcome. Mothers of 
premature infants will be exposed to other mothers in the same situation, and seeing them 
succeed in producing milk can further provide motivation for the behavior. Lactation 
consultants, nurses, staff, and families are readily available to provide verbal persuasion and 
emotional support to encourage the breastfeeding experience. Lastly, if higher levels of self-
efficacy are achieved, the mother will be less likely to be affected by the adverse effect of 
stress and anxiety inherent in the delivery of a premature infant. Bandura’s Theory of Self-
efficacy (1977) is considered middle-range because the concepts can be operationally 
defined and the propositions can be measured by empirical testing (Fawcett, 2005). The 
theory guided the study by implementing the four main sources of self-efficacy as 
interventions for each step of the research (see Figure 1.2). 
A modifiable concept that has been frequently explored in breastfeeding research is 
maternal confidence and the relationship of confidence and breastfeeding duration (Blyth et 
al., 2002; Dennis, 1999). Maternal confidence in breastfeeding has been defined as 
breastfeeding self-efficacy, and Bandura’s (1977) theory has often been used as a theoretical 
framework to study breastfeeding confidence (Blyth et al., 2002; Dennis, 1999; Kingston, 
Dennis, & Sword, 2007). Dennis (1999) is a nurse researcher who believes modifiable risk 
factors such as breastfeeding confidence need to be discussed from a theoretical perspective. 
Dennis described the basic propositions of self-efficacy theory in relation to breastfeeding 
behaviors and developed a breastfeeding self-efficacy scale. In choosing and maintaining a 
given behavior, individuals draw upon the four major sources of efficacy expectations  
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Figure 1.2. Schematic of Albert Bandura’s Theory of Self-Efficacy for Breastfeeding. Adapted from 
“Self-efficacy: Toward a unifying theory of behavioral change”, by A. Bandura, 1977, Psychological 
review, 84(2), pp. 193 & 195. 
 
 
(Dennis, 1999). In regard to breastfeeding behaviors, performance accomplishments tend to 
boost perceptions of self-efficacy, whereas attention to unsuccessful aspects of the 
performance tend to lower perceptions of self-efficacy (Dennis, 1999). The observation of 
the breastfeeding experience, whether through live, recorded, or printed performance, can 
directly influence behavior, especially when peers are serving as role models (Dennis, 
1999). The verbal persuasion or appraisal of others, especially lactation consultants, nurses, 
peers, or family members can impact the breastfeeding mother’s level of self-efficacy 
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(Dennis, 1999). Emotional arousal can enhance self-efficacy when it is positive, such as 
excitement or satisfaction, but it can also reduce self-efficacy when it is negative, such as 
when fatigue, anxiety, or pain are part of the breastfeeding experience (Dennis, 1999).  
In order to identify breastfeeding mothers and plan interventions, Dennis developed 
an instrument based on self-efficacy theory to measure breastfeeding confidence. The 
Breastfeeding Self-efficacy Scale (BSES) is a 33-item self-report instrument that has been 
psychometrically tested and validated in new mothers (Dennis & Faux, 1999). More recent 
research has focused on implementing interventions to increase self-efficacy in the four 
major sources of efficacy and subsequently measuring the success of the interventions on 
self-efficacy by using the BSES (Kingston et al., 2007). 
A prospective survey was conducted with 300 women in the last trimester of 
pregnancy by a clinic in Australia in which telephone interviews were conducted at one 
week and four months postpartum to assess infant feeding methods and breastfeeding 
confidence using the BSES (Blyth et al., 2002). The antenatal and one-week BSES scores 
were significantly associated with breastfeeding outcomes at one week and four months 
(Blyth et al., 2002). Mothers with high breastfeeding self-efficacy were significantly more 
likely to be breastfeeding than mothers with low breastfeeding self-efficacy (Blyth et al., 
2002). Although these studies demonstrated that maternal self-efficacy is a strong predictor 
of breastfeeding duration, the studies were conducted on mothers of full-term infants feeding 
directly at the breast (Blyth et al., 2002; Kingston et al., 2007). The BSES questions 
specifically ask about latching on the breast; therefore, this tool would not be valid for 
mothers of premature infants who are expressing their breast milk (Dennis & Faux, 1999). 
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Fortunately, the BSES has subsequently been shortened and psychometrically tested, 
resulting in a reduction from the original 33 items to 14 items (Dennis, 2003). In addition, 
the short form has been revised and tested among mothers of ill and premature infants and 
has been found to be a valid and reliable tool for measurement in this population (Wheeler 
& Dennis, 2013). The BSES short form (BSES-SF) assisted in measuring a change in level 
of self-efficacy for the mothers in this study. 
Methodology 
Research Design 
This study employed a randomized controlled trial design. Mothers of premature 
infants were randomly assigned to one of two groups using a table of random numbers. Both 
groups completed a Breastfeeding Self-Efficacy Scale Short Form (Wheeler & Dennis, 
2013) survey at baseline. Group one received training on manual expression before electric 
pump expression of breast milk for the first seven days after delivery. Group two received 
training on manual expression before electric pump expression of breast milk for the first 
three days after delivery. Both groups were instructed to pump eight to ten times per day as 
per standard care. Milk volume was recorded by the mothers for two weeks after delivery in 
both the experimental and control groups. 
Sample 
A convenience sample of 90 mothers of premature infants was sought for enrollment. 
The inclusion criteria were (a) mother intended to breastfeed; (b) infant gestational ages 
between 23-34 weeks gestations; (c) infants were admitted to a neonatal intensive care unit. 
Gestational age selection was based on criteria for pump dependency for two weeks prior to 
initiation of milk feeding at the breast. Participants were excluded if (a) non-English 
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speaking; (b) critically ill; (c) history of breast augmentative surgery. Participants who were 
critically ill were defined as those unable to perform manual expression or electric pump 
expression due to illness, weakness, or sedation as determined by the primary physician 
providing care to the mother. Participants who had undergone breast augmentation surgery 
were excluded due to the fact surgical techniques for both reduction and enhancement can 
cut or obstruct the milk ducts, and mothers are often unable to produce and express milk 
(Roberts, Ampt, Algert, Sywak, & Chen, 2015). Participants nursing at the breast did not 
need to exclusively express milk via artificial methods and were excluded. The sample size 
was calculated based on power analysis of two-sided alpha of 0.05 at 80% power with a 0.6 
effect size (Hulley, Cummings, Browner, Grady & Newman, 2007). 
Study Setting 
Participants were recruited from the antepartum and postpartum unit of a Midwestern 
academic hospital. The hospital delivers an average of 70 premature infants per month, 
which met inclusion criteria that required admission to the neonatal intensive care unit. 
Based upon the pilot feasibility study (Steurer, 2014), the proposed sample size allowed 
completion of recruitment within 12 months. A letter of support from this research was 
obtained by the study hospital (see Appendix A). 
Instruments 
Demographic data. Baseline demographic data were collected on each participant 
and premature infant. Maternal data collected included the following: age, gender, race, 
gravida, para, mode of delivery, diagnosis, breastfeeding experience, history of premature 
delivery, education level, and marital status. Infant data collected included gestational age 
and birth weight (see Appendix B). 
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Measurement of self-efficacy. All of the participants were asked by the Principal 
Investigator (PI) to complete the BSES-SF (Wheeler & Dennis, 2013) at baseline and then 
14 days after delivery (see Appendix C). Permission was secured from the author for use in 
this research (see Appendix D). Self-efficacy was a dependent variable in this study. The 
BSES-SF has been modified for mothers of premature infants and tested for reliability 
(Cronbach’s alpha=0.88) (Wheeler & Dennis, 2013). Exploratory factor analysis was 
conducted to assess construct validity and all factors loading exceeded 0.30 (Wheeler & 
Dennis, 2013). Criterion-related validity was confirmed through negative correlation of the 
H&H Lactation Scale ( r=-0.84, p<.001) (Wheeler & Dennis, 2013). Predictive validity was 
determined by comparing one-week post-discharge scores and infant feeding method at six 
weeks post discharge (Wheeler & Dennis, 2013). Significant differences were found with 
mothers continuing to provide breast milk (M=83.44, SD=8.23) and those who had 
discontinued by six weeks after discharge (M=75.51, SD=10.08; t= 4.09, p < .001) (Wheeler 
& Dennis, 2013). 
Milk volume and manual expression. All of the participants in the study were 
asked to record the time and volume of milk expressed in milliliter pump bottles provided by 
the hospital for each pumping session for 14 days on the breastfeeding data collection log. 
Participants in both groups were instructed on volume collection by the Principal 
Investigator, and milk volumes were assessed for accuracy after the first pumping session. 
Volume of milk served as the dependent variable. Participants in the 7-day group recorded 
how often manual expression was performed prior to electric pump expression in the first 
seven days after delivery (see Appendix E). Participants in the 3-day group recorded how 
often manual expression was performed prior to electric pump expression in the first three 
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days after delivery (see Appendix F). Manual expression duration served as the independent 
variable with milk volume as the dependent variable. Participants in both groups were 
instructed by the PI on electric pump expressions as per standard care (see Appendix G). 
Breastfeeding sustainment: Participants in the 7-day group received a phone call by 
the PI on the fifth day after delivery to encourage continued manual expression and answer 
questions through the 7-day period. All participants received a stamped, addressed envelope 
to mail the log to the PI. This envelope was given at the time of enrollment. The PI either 
called or texted a reminder to the participant at 14 days to mail the completed log, or the PI 
arranged to pick up the log from the mother if the infant was still admitted.  
Procedure 
Permission to conduct the study was obtained by the University of Missouri-Kansas 
City and the Washington University in St. Louis Institutional Review Boards (see Appendix 
H). The participants who were eligible for inclusion in the study were identified by the 
Principal Investigator after consultation with the charge nurse on the nursing unit based on 
inclusion criteria for all patients in the ante-partum or post-partum unit of the hospital. 
Informed consent was obtained by the PI from all participants (see Appendix I). The 
elements of informed consent including the explanations of risks and benefits as well as 
alternatives were explained. Following consent, participants were asked to complete a 
demographic data sheet and the Breastfeeding Self-Efficacy Scale Short Form (BSES-SF). 
Participants were given a unique study number by the PI upon enrollment.  
Randomization. Each study number had a separate sealed envelope containing 
information on allocation to the 7-day or 3-day manual expression group. Participants were 
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allocated using a 1:1 allocation ratio. Randomization blocks of four were generated by a 
computerized random number generator to ensure equal allocation of groups. 
Intervention for 7-day group. Participants were praised for their decision to 
breastfeed and advised of all the benefits of breast milk for their premature infant. 
Participants received individualized instruction on the Stanford Technique (Morton, 2009) 
for manual expression by the PI with video instruction and return demonstration on an 
anatomical model for reinforcement (see Appendix J). This teaching occurred over 
approximately 15 minutes. Participants were asked to perform breast milk expression prior 
to each electric pumping session for seven days after delivery. Participants were instructed 
to view their own infant or a photograph of an age- and gender-matched infant during 
pumping sessions. On the fifth day after delivery, the mother received a phone call by the PI 
to encourage continuation of manual expression until seven days and to answer any 
questions related to breast milk expression. 
Intervention for 3 day group. Participants were praised for their decision to 
breastfeed and advised of all the benefits of breast milk for their premature infant. The 3-day 
group received individualized instruction of the Stanford Technique for manual expression 
by the PI with video instruction and return demonstration on an anatomical model for 
reinforcement. This teaching occurred over approximately 15 minutes. Participants in the 3-
day group were asked to perform breast milk expression prior to each electric pumping 
session for three days after delivery. Participants were instructed to view a photograph of 
their own infant or of an age- and gender-matched infant during pumping sessions. 
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Milk volume. Participants in both groups were instructed to document the time of 
pumping and volume of milk expressed for 14 days after delivery on a breastfeeding data 
collection log. This was completed approximately five minutes after each pumping session. 
Protocol fidelity. See Appendix K for Study Protocol. The PI was certified as a 
lactation counselor. The PI was observed by a board-certified lactation specialist when 
teaching the manual expression and electric pump expression prior to the first participant to 
ensure correct technique. No further education was needed as determined by the lactation 
specialist. 
Attrition. The pilot feasibility study had a 20 % attrition rate (Steurer, 2014). The 
primary reason for attrition was failure to complete the breastfeeding log. The breastfeeding 
log had been revised to lower the burden for the mothers by decreasing the amount of 
information needed from each pumping session and decreasing the duration of data 
collection from 21 to 14 days. Previous studies with similar prospective designs have 
reported attrition rates between 20 and 30% (Flaherman et al., 2012; Morton et al., 2009). 
Based on these calculations, the plan was to recruit 20% over the initial sample size, for a 
total of 108 patients in order to account for attrition. Participants were thanked for their 
participation by being given a $50 gift card upon completion of the breastfeeding log. 
Data Analysis 
Data were double-entered into SPSS Version 20 by the PI (IBM Corp., 2011). 
Statistical analysis was performed by a biostatistician using IBM SPSS Statistics for Mac 
version 24.0 (IBM Corporation, Somers, NY, USA). Demographic information was 
summarized using descriptive statistics; e.g., proportions, means, and standard deviations, 
and the two groups were examined at baseline for differences using non-parametric 
36 
 
inferential statistics. A Spearman’s rank correlation coefficient was also computed to assess 
the statistical dependence between the ranking of milk volume on day 1 and day 14 with 
each of the continuous demographic variables, which were assumed to violate parametric 
assumptions of normality. Milk volume of day 1 and day 14 were compared by binary 
demographic variables using a series of Mann-Whitney U tests. An analysis of variance was 
used to compare milk volumes on day 1 and day 14 by categorical demographic variables; a 
non-parametric Kruskal-Wallis test was used when parametric assumptions were not upheld. 
An alpha level of 0.05 was used for the study. Additional statistical analysis was performed 
to compare descriptive demographic data and baseline self-efficacy scores between 
participants who completed the study versus those who did not return their log. For this 
analysis, a Mann U Whitney test was used because parametric assumptions of the data were 
not upheld. 
Research Question 1 
What was difference in breastfeeding self-efficacy 14 days after delivery of mothers 
of premature infants who perform manual expression prior to electric pump expression for 
seven days after delivery as compared to three days after delivery? 
Hypothesis. There will be no difference in breastfeeding self-efficacy 14 days after 
delivery in mothers of premature infants who perform manual expression prior to electric 
pump expression for seven days after delivery as compared to three days after delivery. 
The breastfeeding self-efficacy score served as an interval level dependent variable 
with duration of manual milk expression as the independent variable. Parametric 
assumptions were not upheld in the data distribution; therefore a Mann-Whitney U test was 
conducted to examine the difference in breastfeeding self-efficacy levels between the two 
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groups 14 days after delivery (Hulley et al., 2007). A repeated measures ANOVA was used 
to assess the stratified BSES-SF score by study group at baseline and follow-up. 
Research Question 2 
What was the difference in the milk volume 14 days after delivery of mothers of 
premature infants who perform manual expression prior to electric pump expression for 
seven days after delivery as compared to three days after delivery? 
Hypothesis. There will be no difference in milk volumes 14 days after delivery in 
mothers of premature infants who perform manual expression prior to electric pump 
expression for seven days after delivery as compared to three days after delivery. 
Milk volume served as the interval level dependent variable with duration of milk 
expression as the independent variable. A Mann-Whitney U test was conducted because 
parametric assumptions were not upheld to examine the differences in milk volume between 
the two groups 14 days after delivery (Hulley et al., 2007). 
A subset analysis of 13 participants with valid values for milk volume at both 
baseline and follow-up was conducted. In this context, valid means both an actual number 
(as opposed to missing/invalid) and of reasonable range (e.g., within normal limits of 
volume for a single pumping session). A repeated measures analysis of variance was used to 
assess a change in the continuous outcome variable of milk volume over time by manual 
expression study group. 
Milk volume was also assessed statistically over time on a subset of 10 participants 
with valid values on each of the 14 days. A repeated measures ANOVA with a time-varying 
covariate was used to assess a change in milk volume over time by the manual expression 
group while controlling for the frequency of valid daily count sessions. 
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Research Question 3 
What was the correlation between breastfeeding self-efficacy and milk volume in 
mothers of premature infants who perform manual expression prior to electric pump 
expression for seven days after delivery as compared to three days after delivery? 
Hypothesis. There will be a positive correlation between the level of breastfeeding 
self-efficacy and milk volume in mothers of premature infants who perform manual 
expression prior to electric pump expression for seven days after delivery as compared to 
three days after delivery? 
Association was measured between two interval level dependent variables, 
breastfeeding self-efficacy score, and milk volume. Spearman’s rank correlation coefficient 
was conducted to assess the relationship between milk volume and breastfeeding self-
efficacy 14 days after delivery because parametric assumptions were not upheld (Hulley et 
al., 2007). 
Funding 
This research was funded by the St. Louis Children’s Hospital Foundation: Internal 
Research Grant (see Appendix L). 
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CHAPTER 4 
RESULTS 
Maternal Characteristics 
The anticipated goal of 90 participants was not reached, and these results are based 
on an interim analysis. There were 34 participants in the study, with varying levels of data 
completion. The enrollment data is presented in Figure 2.1. A baseline comparison of 
demographic characteristics between the two study groups was conducted. There were no 
statistical differences on the variables of interest per study group, indicating the 
randomization sequence effectively reduced the risk of variation in group characteristics. A 
Mann-Whitney U test was used when parametric assumptions were not upheld (see Table 
1.1). Categorical variables were analyzed using Chi-square statistics; Fisher’s exact test 
were used when expected cell sizes of comparisons was too small (see Table 1.2).  
An additional analysis was conducted to compare day 1 and day 14 milk volumes by 
binary demographic variables using a series of Mann-Whitney U tests. An analysis of 
variance was used to compare milk volume on day 1 and day 14 by categorical demographic 
variables; a non-parametric Kruskal-Wallis test was used when parametric assumptions were 
not upheld. A Spearman’s rank correlation coefficient was computed to assess the statistical 
dependence between the ranking of milk volume on day 1 and day 14 with each of the 
continuous demographic variables, which were assumed to violate parametric assumptions 
of normality.  
Day 1 milk volume was higher for mothers with prior experience breastfeeding 
(Mean= 54.6, SD 82.2) as compared to those without breastfeeding experience (Mean = 7.1, 
SD=11.4, U=12.5, p=0.011). This result is displayed graphically in Figure 3.1. The day 1 
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milk volume was higher for mothers delivering twins (Mean=41.3, SD=41.6) as compared 
to a singleton delivery (Mean=26.8, SD =69.3, U= 10.0, p=0.026) as displayed graphically 
in Figure 3.2. There was a strong positive correlation between day 1 milk volume and para, 
which was statistically significant (rs (16) =0.714, p=0.001). There was a moderate negative 
correlation between day 14 milk volume and gravida, which was statistically significant (rs 
(22) = -0.432, p=0.035) as well as moderate negative correlation between day 14 milk 
volume and maternal age, which was statistically significant (rs (22) = -0.477, p=0.018). No 
other differences in day 1 and day 14 milk volumes were detected for the remaining 
variables of recruitment location, maternal race, mode of delivery, premature history, 
education, mother’s diagnosis, or marital status. 
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Figure 2.1. Enrollment Data for MERIT study using Consort Guidelines (Moher, D., 
Hopewell, S., Schulz, K.F, Montori, V., Gøtzsche, P.C., Devereaux, P.J., Elbourne, D., 
Egger, M., Altman, D.G. [2010]. CONSORT 2010 explanation and elaboration: Updated 
guidelines for reporting parallel group randomised trials. Journal of Clinical Epidemiology, 
63(8), e1-e37).
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Table 1.1 
Descriptive-Ordinal Variables of Demographic Data (N=34) 
a 
 3 Day Group (n= 18) 7 Day Group (n=16) Difference 
Variable Mean SD Mean SD Mean U p-value 
b
 
Maternal Age (years) 31.4  6.4 30.1 6.3 - 1.3 125.0 0.528  
Gestational Age (weeks) 31.9 1.8 31.4 3.0 - 0.5 143.5  0.986 
Gravida 2.7 1.3 3.7 2.7 1.0 125.0 0.528 
Para 2.3 1.1 2.4 1.7 0.2 137.0 0.825 
PBD (months) 3.5 6.3 4.6  8.1 1.1 131.0 0.901 
Note: PBD = Prior Breastfeeding Duration 
a
 Ordinal demographic statistics between 3-day and 7-day group were not statistically significant (p > 0.05) 
b 
Mann-Whitney U 
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Table 1.2 
Descriptive – Categorical Variables of Demographic Data (N=34) a 
 3 Day Group (n= 18) 7 Day Group (n=16) Difference 
Variable n % n % % Chi-Square p-value 
Recruitment Location      0.017 0.897 
 Antepartum 12 66.7 11 68.8 2.1  
 Postpartum 6 33.3 5 31.3 - 2.0 
 
Birth weight of infant      0.424 0.515 
 ≤ 1500 grams 7 38.9 8 50.0 11.1 
 > 1500 grams 11 61.1 8 50.0 -11.1 
 
Maternal Race       0.487
b
 
 White 11 61.1 8 50.0 -11.1 
 African American 6 33.3 8 50.0 16.7 
 Hispanic 1 5.6 0 0.0 -5.6 
 
Mode of Delivery       0.125
b 
 Vaginal 7 38.9 2 12.5 -26.4 
 Cesarean 11 61.1 14 87.5 26.4 
 
Previous Breastfeeding      0.472 0.492 
 Yes 10 55.6 7 43.8 -11.8 
 No 8 44.4 9 56.3 11.9 
 
    Table continues 
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 3 Day Group (n= 18) 7 Day Group (n=16) Difference 
Variable n % n % % Chi-Square p-value 
Premature History      1.794 0.180 
 Yes 4 22.2 7 43.8 21.6 
 No 14 77.8 9 56.3 -21.5 
 
Education      9.515 0.218 
 Grade School 0 0.0 4 25.0 25.0 
 High School/GED 6 33.3 4 25.0 - 8.3 
 Some College 2 11.1 3 18.8 7.7  
 Technical Degree 2 11.1 0 0.0 -11.1  
 Associates 1 5.6 1 6.3 0.7 
 Bachelors 4 22.2 2 12.5 -9.7 
 Masters Degree 1 5.6 2 12.5 6.9 
 Doctorate 2 11.1 0 0.0 -11.1 
 
Mother’s Diagnosis      3.201 0.363 
 PROM 7 38.9 10 62.5 23.6 
 AEDF 4 22.2 2 12.5 -9.7 
 Pre-Eclampsia 5 27.8 4 25.0 -2.8 
 Preterm Labor 2 11.1 0 0.0 -11.1 
 
   Table continues 
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 3 Day Group (n= 18) 7 Day Group (n=16) Difference 
Variable n % n % % Chi-Square p-value 
 
Mother’s Marital Status      1.186 0.553 
 Single 3 16.7 3 18.8 2.1 
 Married 12 66.7 8 50.0 - 16.7 
 Cohabitating 3 16.7 5 31.3 14.6 
 
Multiplicity       0.999
b 
 Singleton 14 77.8 12 75.0 - 2.8 
 Twin 4 22.2 4 25.0 2.8 
Note: PROM= Premature Rupture of Membranes; AEDF= Absent End Diastolic Flow 
a
 Categorical demographic statistics between 3-day and 7-day group were not statistically significant (p > 0.05) 
b Fisher’s Exact Test
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Figure 3.1. Mean day 1 Milk Volumes for Participants with Prior Breastfeeding Experience 
as Compared to No Experience. 
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Figure 3.2. Mean Day 1 Milk Volume for Delivery of Singleton versus Twin Birth.
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Maternal Characteristics by Completion Status  
 In the present study 47 women were enrolled in the study, but 11 of these women did 
not complete the study as evidenced by a failure to return a study log. This resulted in an 
attrition rate of 24%. Demographic and clinical summary statistics by study completion or 
attrition status are reported in Table 2.1. Only mother’s marital status differed by completion 
or attrition status, with more married participants completing the study (X
2 
= 8.576, p = 
0.035). All other study variables were not statistically different  (p < 0.05).
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Table 2.1 
Demographic and Clinical Summaries by Study Completion or Attrition Status (n=45) 
 
 Completed (n = 34) Attrition (n = 11) Difference
a
 
Variable Mean SD Mean SD Mean U p-value 
Maternal Age (years) 30.8 6.3 31.4  6.3 0.6 163.0 0.540 
Gestational Age (weeks) 31.7 2.4 30.7 3.4 - 0.9 161.0 0.506 
Gravida  3.2 2.1 3.1 1.4 - 0.1 172.0 0.706 
Para  2.4 1.4 2.8  1.4 0.5 147.0 .302 
PBD (months)  4.0 7.1 6.4 11.7 2.4 169.0 0.749 
Baseline BSES-SF Score 68.8 18.1 68.9 16.5 -0.2 184.5 0.948 
 
 Completed Attrition Difference 
Variable n % n % % Chi-square p-value 
Intervention       0.729 
b
 
 3 Days 18 52.9 7 63.6 10.7 
 7 Days 16 47.1 4 36.4 - 10.7  
Recruitment Location       0.284 
b
 
 Antepartum 23 67.6 5 45.5 - 22.1  
 Postpartum 11 32.4 6 54.5 22.1 
Birth weight of infant       0.736 
b
 
 ≤ 1500 grams 15 44.4 4 36.4 - 8.0 
 > 1500 grams 19 55.9 7 63.6 7.7 
Maternal Race       0.473 
b
 
 White 19 55.9 4 36.4 - 19.5 
 African American 14 41.2 7 63.6 22.4 
 Hispanic 1 2.9 0 0.0 - 2.9 
Note: PBD= Prior Breastfeeding Duration 
a
 Mann-Whitney U Test Table continues 
b Fisher’s Exact Test 
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 Completed Attrition Difference 
Variable n % n % % Chi-square p-value 
 
Mode of Delivery       0.705 
b
 
 Vaginal 9 26.5 2 18.2 - 8.3 
 Cesarean 25 73.5 9 81.8 8.3 
Previous Breastfeeding       0.069 0.793 
 Yes 17 50.0 5 45.5 - 4.5 
 No 17 50.0 6 54.5 4.5 
Premature History       0.467 
b
 
 Yes 11 32.4 2 18.2 -14.2  
 No 23 67.6 9 81.8  14.2 
Education      4.937  0.668 
 Grade School  4 11.8 1  9.1 - 2.7 
 High School / GED 10 29.4 3 27.3  - 2.1  
 Some College  5 14.7 3  27.3 12.6 
 Technical Degree  2  5.9 1 9.1  3.2 
 Associates 2  5.9 2  18.2 12.3 
 Bachelors 6 17.6 0  0.0 -17.6  
 Masters 3 8.8 1  9.1 0.3 
 Doctorate 2 5.9 0  0.0  -5.9 
 
b Fisher’s Exact Test 
 Table continues 
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 Completed Attrition Difference 
Variable n % n % % Chi-square p-value 
 
 
Mother’s Diagnosis      7.163  0.128 
 PROM 17 50.0 4 36.4 -13.6 
 AEDF 6 17.6 2 18.2  0.6 
 Pre-eclampsia 9 26.5 3 27.3  0.8 
 Preterm Labor 2 5.9 0 0.0  - 5.9 
 Abruption/Other 0 0.0 2 18.2  18.2 
Mother’s Marital Status      8.576 0.035 * 
 Single  6 17.6 5 45.5  27.9 
 Married 20 58.8 2 18.2 - 40.6 
 Cohabitating 8 23.5 3 27.3 3.8 
 Divorced 0 0 1 9.1 9.1 
Multiplicity       0.416 
b 
 
 Singleton 26 76.5 10 90.9 14.4 
 Twin  8 23.5 1 9.1 -14.4 
Note: PROM= Premature Rupture of Membranes; AEDF= Absent End Diastolic Flow 
* Married mothers were statistically more likely to have completed the study (p < 0.05) 
b
 Fisher’s Exact Test 
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Specific Aim One 
Specific Aim One was to determine if the duration of manual expression in mothers 
of premature infants will result in an increase in breastfeeding self-efficacy.  
Research Question 1  
What is the difference in breastfeeding self-efficacy 14 days after delivery of 
mothers of premature infants who perform manual expression prior to electric pump 
expression for seven days after delivery as compared to three days after delivery? 
Hypothesis. There will be no difference in breastfeeding self-efficacy 14 days after 
delivery in mothers of premature infants who perform manual expression prior to electric 
pump expression for seven days after delivery as compared to three days after delivery. 
A Mann-Whitney U test was used to compare baseline and follow-up BSES-SF per 
study group as parametric assumptions were not upheld. Overall BSES-SF score at baseline 
and follow-up is displayed graphically in Figure 4.1. The mean score between baseline and 
follow-up increased from 68.1 to 78.3; the median increased from 68.5 to 83.0. The baseline 
BSES-SF score did not differ by manual expression group for the 7-day group (Mean= 72.3, 
SD=15.4) as compared to the 3-day group (Mean= 65.7, SD =20.1 ,U= 122.5, p=0.458) 
Follow-up BSES-SF score did not differ by manual expression group for the 7-day group 
(Mean=80.3, SD=9.3) as compared to the 3-day group (Mean=76.5, SD=14.7, U=90.5, 
p=0.751). 
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Figure 4.1. Overall BSES-SF Score at Baseline and Follow-up by Duration of Manual 
Expression Study Group (N = 34). 
 
A repeated measures ANOVA was used to assess the stratified BSES-SF score by 
study group and baseline and follow-up. These results are displayed graphically in Figure 
4.2. The mean score of the 3-day group between baseline and follow-up increased by 10.8 
from 65.7 to 76.5; mean score of the 7-day group increased by 8.1 from 72.3 to 80.3. 
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Though there was a highly statistically significant change in score over time (F=12.385, 
p=0.002), that change was not altered by study group (F=0.225, p=0.639).  
 In summary, all the mothers in the study had a statistically significant increase in 
breast-feeding self-efficacy over time, although this did not differ by study group. In this 
case, the null hypothesis was upheld. There was no difference in self-efficacy levels for 
those mothers who performed manual expression for 3 days as compared to 7 days.  
 
 
Figure 4.2. Mean Baseline and Follow-up BSES-SF per Study Group. 
Baseline (n=34); Follow-up (n= 28). 
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Specific Aim Two 
Specific Aim Two was to determine if the duration of manual expression in mothers 
of premature infants will result a difference in milk volume. 
 Research Question 2 
What is the difference in the milk volume 14 days after delivery of mothers of 
premature infants who perform manual expression prior to electric pump expression for 
seven days after delivery as compared to three days after delivery? 
Hypothesis. There will be no difference in milk volumes 14 days after delivery in 
mothers of premature infants who perform manual expression prior to electric pump 
expression for seven days after delivery as compared to three days after delivery. 
A Mann-Whitney U test was performed to assess differences in milk volume 
between the 7-day and 3-day group. These results are displayed in Figure 5.1. Milk volume 
did not differ by manual expression at follow-up for the 7 day group (Mean=700.0, 
SD=550.0) as compared to the 3-day group (Mean=582.7, SD=331.2, U=62.0, p=0.770). To 
address research question two, no statistically significant difference in milk volumes at 14 
days was detected between mothers of premature infants who manually expressed for seven 
days as compared to three days. The null hypothesis was upheld.  
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Figure 5.1. Milk Volume at 14 Days after Delivery for Mothers Who Manually Expressed 
for Seven Days as Compared to Three Days. 
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 A subset analysis of 13 participants with valid values for milk volume at both 
baseline and follow-up was conducted, as displayed in Figure 5.2. In this context, valid 
means both an actual number (as opposed to missing/invalid) and of reasonable range (e.g., 
within normal limits of volume for a single pumping session). A repeated measures analysis 
of variance was used to assess a change in the continuous outcome variable of milk volume 
over time by manual expression study group. Milk volume did statistically increase between 
baseline and follow-up (F=25.009, p <0.001) but did not differ by study group in their 
change over time (F= 1.001, p=0.339). 
 
 
Figure 5.2. Daily Total Milk Volume at Baseline and Follow-up (n=4 in the 7 day group; 
n=9 in the 3-day group). 
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Milk volume was also assessed statistically over time on a subset of 10 participants 
with valid values on each of 14 days. Milk volume did statistically increase over time 
(F=4.976, p=0.017), but did not differ per study group in their change over time (F=0.185, 
p=0.999) and was not impacted by the frequency of valid daily count of sessions (F=1.973, 
p=0.161). These results are displayed graphically in Figure 5.3. 
 
 
Figure 5.3. Daily Total Milk Volume from Baseline to 14 Days with Time as a Covariate for 
Participants in the 7-day Study Group (n=4) as Compared to the 3-day Study Group (n= 6) 
 59 
Specific Aim Three 
Specific Aim Three was to determine if the duration of manual expression in mothers 
of premature infants will result in a correlation between breastfeeding self-efficacy and milk 
volume. 
Research Question 3 
What is the correlation between breastfeeding self-efficacy and milk volume in 
mothers of premature infants who perform manual expression prior to electric pump 
expression for seven days after delivery as compared to three days after delivery? 
Hypothesis. There will be a positive correlation between the level of breastfeeding 
self-efficacy and milk volume in mothers of premature infants who perform manual 
expression prior to electric pump expression for seven days after delivery as compared to 
three days after delivery. 
A Spearman’s rank correlation coefficient was computed to assess the statistical 
relationship between the day 14 ranking of total milk volume and day 14 BSES-SF score by 
the study group, which assumed to violate parametric assumptions of normality. The 
association for the 7-day group was not found to be statistically correlated (r =0.084, 
p=0.757); no statistically significant correlation was found for the 3 day group (r =0.069, 
p=0.784). To address research question number three, no statistical correlation was detected 
between the level of breastfeeding self-efficacy and milk volume in mothers of premature 
infants who performed manual expression for seven days as compared to three days after 
delivery. The original hypothesis was not upheld, and the null hypothesis was rejected. 
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CHAPTER 5 
DISCUSSION 
Findings from this study have important clinical and research implications for nurses 
caring for mothers of premature infants who intend to breastfeed. This is the first study to 
examine the optimal number of days to perform manual expression in combination with 
electric pump expression after the delivery of a premature infant. This study also reinforces 
that mothers who are pump dependent after delivery can perform manual expression for a 
prescribed number of days after delivery. 
Specific Aim One 
Duration of Manual Expression and Self-efficacy 
Findings from this study suggest that while self-efficacy levels did improve from 
baseline to 14 days for the mothers, there were no differences based on the duration of 
manual expression, 3 days versus 7 days. These results are similar to a previous study that 
employed manual and electric pump expression as a sole intervention (Flaherman et al., 
2012). In this study, self-efficacy was measured at one point in time after the mother was 
instructed to either manually express or pump express, and there were no differences found 
between the two groups (Flaherman et al., 2012). However, the infants were full-term, able 
to latch to the mother’s breast intermittently, and were not required by the study protocol to 
continue the instructed method for subsequent sessions. For these reasons, it may be that the 
intervention was too short to affect the mother’s self-efficacy. In addition, these mothers 
were enrolled 12-36 hours after birth when the infants were already determined to be 
feeding poorly, and this may have also affected the mother’s baseline level of self-efficacy. 
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Conversely, the present study sought premature infants who were unable to latch as the 
sample of interest in order for the participants to remain pump dependent for at least 14 days 
in order to measure baseline and self-efficacy levels after a prescribed intervention. 
The interventions employed in the present study were directly informed by previous 
research, which sought to explain the efficacy-enhancing experiences on breastfeeding self-
efficacy. Previous qualitative research found vicarious experience (seeing other mothers 
breastfeed) contributed to self-efficacy and sustained breastfeeding (Kingston et al., 2007). 
Specifically, woman who had viewed audiovisual tapes of women performing breastfeeding 
had higher levels of self-efficacy than those who did not (Kingston et al., 2007). In the 
present study, audiovisual demonstration of manual expression of breast milk was employed 
as a specific study intervention and may have explained the increase in self-efficacy rates 
from baseline to 14 days but could not be explained by duration of manual expression. 
Previous research incorporating breastfeeding self-efficacy has examined the 
association between level of breastfeeding self-efficacy and breastfeeding sustainment. 
(Blyth et al., 2002; Loke & Chan; 2013). However, no studies reviewed examined baseline 
levels and attempted to establish a change in self-efficacy over time after a specific 
intervention. This is the first study to examine duration of manual expression as the 
independent variable with level of self-efficacy as the dependent variable, and while the 
results are not statistically significant, this remains a novel approach to exploring the impact 
of specific interventions to increase breastfeeding self-efficacy over time. 
Comparison of BSES-SF scores. The BSES-SF is an 18-item questionnaire with 
scores ranging from 18 to 90, with higher scores representing higher levels of self-efficacy. 
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The current study found the range of the scores at baseline to range from 32 to 90 and at 14 
days to range from 49 to 90. The mean scores for the 3-day (Mean=65.7) and the 7-day 
group (Mean=72.3) were similar at baseline. These were also similar at 14 days with the 3-
day group (Mean=76.5) and the 7-day group (Mean=80.3). Previous research in mothers of 
premature infants revealed similar mean scores. Wheeler and Dennis (2013) analyzed the 
one-week post-partum BSES-SF scores of mothers of premature infants and reported a mean 
of 79.39, which is 88% of the maximum score of 90. The means reported in the premature 
population were much higher than means reported with mothers of full-term infants. A 
sample of 63 full-term mothers who were exclusively breastfeeding were assessed within 48 
hours post-partum and four weeks after delivery. The baseline mean scores were 50.94 at 
baseline and 62.2 at follow-up (Kingston et al., 2007). The difference in these two 
populations could be examined more closely with further research assessing the reasons why 
there are differences . 
Specific Aim Two 
Duration of Manual Expression and Milk Volume 
This is the first study to examine differences in milk volume based on days of 
manual expression employed in combination with electric pump expression. Several studies 
have examined the effect of hand expression on milk volume, but most were using manual 
expression as a sole intervention (Flaherman, et al., 2012, Ohyama et al., 2010; Slusher et 
al., 2007). Slusher et al. studied the mothers of premature infants in an African nursery, the 
methods compared manual, electric, and pedal pump interventions on milk volume. The 
electric pump produced significantly higher milk volumes than hand expression alone over 
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an average of eight days following delivery. Similarly, Ohyama et al. studied mothers of 
premature infants in a Japanese Neonatal Intensive Care Unit. In that study, manual 
expression and electric pump were employed in a sequential crossover design. Results 
revealed a significant increase in milk volume with hand expression over electric pump 
expression, but mothers were assessed for only 48 hours after birth. Flaherman et al. also 
conducted a study randomizing mothers of full-term infants who were feeding poorly to 
either manual or electric pump expression for 12 to 36 hours after birth. Although there were 
no statistically significant differences in milk volume between groups, mothers who were 
taught manual expression were more likely to be breastfeeding at two months (p=0.02). All 
of these studies offered insight into the role of manual expression early after delivery but did 
not establish the duration of manual expression over a prescribed period of time. All studies 
employed manual expression as a sole intervention. Based on this earlier research, lactation 
practices have changed, and a combination of hand expression and electric expression for 
each pump session is now the standard of care. All of these studies assessed milk volume 
over a relatively short period of time. The present study evaluated milk volume over a two-
week period.  
One study used a combination of manual and pump expression as the main study 
intervention. Morton et al. (2009) conducted a prospective observational study of milk 
volumes in mothers of premature infants for eight weeks after delivery. In the study mothers 
were instructed to perform manual expression as much as possible in the first three days 
after delivery along with electric pumping eight times per day. The study results showed a 
significant increase in milk volume over the first two weeks for those mothers that manually 
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expressed greater than five times per day. This study informed the present study by 
establishing the importance of hand expression frequency as a potential confounder and 
established the present study to exclude women who failed to pump at least four times per 
day. In addition, the videotape instruction used in the present study was created by the 
principal investigator, Dr. Morton (Morton, 2009). While this study laid the groundwork for 
manual expression in combination with electric pump, it assessed only hand expression for 
three days after delivery. The present study attempted to compare three versus seven days of 
manual expression to allow for the variability of full milk production (lactogenesis II) 
among women after delivery. 
The present study is the only study that examined duration of manual expression 
(three days versus seven days) and milk volume at 14 days. Although the present study 
failed to reach statistical significant differences in milk volume, when a subset of 12 
participants were analyzed with valid values at baseline and at 14 days, milk volume did 
statistically increase over time (p=0.001) but did not differ by study group (p = 0.339). 
However, the mean difference in volumes, although not yet statistically significant, is 
trending toward higher volumes in the 7-day group. The mean volumes are also clinically 
meaningful (mean volume of 7-day group 751.8 versus 438.6 in the 3-day group). In the 
clinical setting, based on a 1.8 kg birth weight, even if the infant is advancing well on 
feedings, the maximum amount of milk needed on day 14 would be 150 mL/kg. This 
equates to a volume of 270 mL per day. For these reasons, the change in mean milk volume 
is clinically meaningful. A further subset of 10 patients with valid values on each of the 14 
days did have significant increases of breast milk over time (p=0.044) although no 
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differences were found between groups. These findings will be important as the study 
continues and higher sample sizes and adequate power are achieved. The population 
demographics of this study is unique, in that approximately 40% of the participants were 
African American, as compared to the U.S. average of 12.2% (U.S. Census Bureau, 2015). 
This is particularly important because previous research has suggested that minority 
populations are much more at risk for early breastfeeding discontinuation as compared to 
Whites (Flacking et al., 2007; Furman et al., 2002; Lessen & Crivelli-Kovach, 2007). The 
two studies analyzed from the U.S. were samples of predominantly white, upper middle 
class women (Flaherman, et al., 2012; Morton et al., 2009). 
Comparisons of milk volumes. The current study analyzed the 14-day milk 
volumes of mothers of premature infants who used a combination of manual and electric 
pump expression at least four times per day. The mean milk volumes for the 3-day group 
 (Mean= 582.7, SD =331.2) and the 7-day group (Mean= 700.0, SD=550.0) were similar to 
previous studies. Morton et al. (2009), in a sample of 63 mothers of premature infants 
combining hand and electric pump expression for at least five sessions per day, reported a 
14-day mean milk volume of 780, SD= 496. Interestingly, however, in Morton’s study, these 
reported 14-day volumes were much lower with less than five pumping sessions per day 
(Mean= 488, SD= 352). The results of this aforementioned study assisted to inform the 
current study to control for frequency of pumping sessions. The final analysis of this study 
will be enhanced by stratifying mothers into low, medium, or high pumpers based on the 
number of sessions completed per day. 
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Specific Aim Three 
Correlation of Milk Volume and Self-efficacy 
Previous studies have found a positive correlation with milk volume and levels of 
breastfeeding self-efficacy (Blyth et al. 2002, Dennis, 2006; Swanson et al., 2012). When 
mothers of premature infants were interviewed they describe how providing breast milk 
could either be a positive or a negative experience depending on the ability to provide 
sufficient milk volume (Swanson et al., 2012). This would seem consistent with one of the 
main efficacy expectations of self-efficacy theory being performance accomplishments 
(Bandura, 1977). Further empirical evidence supports that the number one reason for 
breastfeeding discontinuation was insufficient milk supply and breastfeeding self-efficacy 
scores are directly related to breastfeeding outcomes (Blyth et al., 2002). In the present study 
no correlation was found between breastfeeding self-efficacy scores and milk volume. This 
may be interpreted by the fact that the mothers in the study who returned study logs after 14 
days were more likely to be meeting their breastfeeding goals. There was a relatively high 
rate of attrition among the mothers enrolled in the study and those mothers failed to return a 
14 day log. Unfortunately we were unable to measure how self-efficacy levels may have 
compared in the participants who may not have achieved their breastfeeding goals. 
However, for both groups in the study, the baseline to 14 day self-efficacy scores increased 
and were highly statistically significant (p=0.002). This may be due to the self-efficacy 
interventions that were part of the study design for both groups. This included daily 
recording of milk volumes to support performance accomplishments, videotape of manual 
expression technique and instruction on anatomical model to support vicarious experience, 
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encouragement and support for the decision to breastfeed as part of verbal persuasion, and 
the suggestion to visualize their baby during pumping sessions as a part of emotional 
arousal. Perhaps the study interventions based on self-efficacy theory could account for the 
increase in self-efficacy over time more than milk volume or duration of manual expression. 
In addition, there may have been a bias of those mothers with lower levels of breastfeeding 
self-efficacy failing to return logs due to low milk volume and the inability to meet their 
breastfeeding goals.  
Conclusion 
This is the first study that examines the duration of manual expression and the effect 
on milk volumes and breastfeeding self-efficacy in mothers of premature infants. This study 
demonstrates that mothers can be taught hand expression and perform the technique for a 
prescribed number of days. Although statistically significant differences were not found 
between study groups in regard to milk volume, there is a trend toward increased milk 
volume that is clinically meaningful in the seven day expression group. The lack of 
statistical significance may be a factor of small sample size and establishes the need to 
continue recruitment in this study until adequate power is achieved. Although no differences 
were found in groups related to self-efficacy, all mothers in the study achieved statistically 
significant differences in their self-efficacy scores from baseline to 14 days. This may imply 
that the study interventions that were based upon self-efficacy theory allowed the mothers 
who returned their logs to achieve their breastfeeding goals. In addition, all mothers in the 
study did achieve significantly higher milk volumes from baseline until 14 days; there were 
just no differences noted based on the duration of manual expression.  
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Limitations 
 There are several limitations to this study. First, the sample size of 34 does not 
achieve the power needed to obtain statistically significant results. The goal for this study 
was to enroll 90 mothers to detect differences at 80 percent power and an effect size of 0.6. 
At this time, that goal has not been achieved and is the basis for ongoing recruitment into the 
study. If the study is underpowered, there is a risk to making a Type 1 error and assuming 
there is a difference when it fact the null hypothesis is true.  
The second major limitation in this study is subject attrition. This can be a threat to 
both the internal and external validity of the study. This study reports an attrition rate of 23 
percent which is similar to rates reported by previous studies using similar data collection 
methods of self- report with breastfeeding mothers (Flaherman et al., 2012; Morton et al., 
2009). The internal validity is affected because we are unsure if the mothers who failed to 
return logs may have not achieved their breastfeeding goals. This is a potential bias in that 
only women obtaining positive results would return logs. Although, this may not affect the 
central research question of the duration of expression on milk volume, it could affect the 
levels of breastfeeding self-efficacy. However, group characteristics were measured between 
the completed and attrition groups to counteract the effect on external validity. The only 
significant difference found was the mothers who completed the study were more likely to 
be married. This is consistent with what we know from previous research that mothers who 
meet their breastfeeding goals are more likely to be married and that is speculated to be a 
factor based upon spousal support of the breastfeeding experience (Flacking et al., 2007; 
 69 
Furman et al., 2002; Lessen & Crivelli-Kovach, 2007). The study, moving forward, could be 
strengthened by surveying the women for reasons why they did not return their logs.  
Self-report measures are also a cited weakness within research design. Although 
practical, self-report has implicit bias and increases the burden of the research to the 
participant. Self-report measures depend on the willingness of the respondent to be truthful 
and can be invalid or unreliable (Polit & Beck, 2012). The self-report measure may have 
been a factor in attrition as mothers may have been more unwilling to return a log with low 
milk volumes. In addition, the women who did not return logs may have stopped pumping 
before 14 days. 
An additional limitation was study recruitment occurred in two different units in the 
hospital. Although study location did not differ between the groups, mothers who received 
the study interventions in the antepartum unit may have been more receptive to the 
education and had more time to learn the breastfeeding techniques. Mothers who were 
recruited post-partum (within 24 hours after delivery) were often feeling ill or in pain and 
may not have been as receptive to the education provided. The mothers in this study were 
only followed for 14 days after delivery and the infants would have variations in length of 
stay based upon gestational age at birth. The study intervention, therefore, can only measure 
the effect of the intervention on milk volume and self-efficacy for a relatively short period of 
time. There was no measure to assess long-term effect of the study intervention on sustained 
breastfeeding. 
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Recommendations for Future Research 
Although this research has several limitations, it has laid the foundation for future 
research that could have a direct effect on breastfeeding support for mothers who are pump-
dependent after delivery. Future research should examine the mothers for a longer period of 
time after delivery, perhaps one month and three months after delivery, to examine the effect 
of the intervention on sustained breastfeeding. Because of the relatively high attrition rate 
with self-report data collection methods, alternative methods should be considered. In the 
Neonatal Intensive Care Unit at the study institution, all breast milk is bar code scanned 
when mothers deliver their milk. Techniques to capture the volume of milk at the time of bar 
code scanning could provide reliable milk volume data while not depending on the 
participant to complete their own data collection. This could dramatically improve the rate 
of attrition. 
Further research could also examine the hormonal impact of duration of manual 
expression. Prolactin levels could be measured at different periods of time in the two groups 
to assess for any differences. Measuring the prolactin levels could explain differences in 
milk volumes. Going forward, research could be designed to compare prolactin levels of 
pump-dependent mothers as compared to mothers nursing at the breast. If equivalent or 
higher levels of prolactin are achieved between pump-dependent and nursing mothers, this 
could provide encouragement to the pump-dependent mother that she can achieve levels 
similar to feeding at the breast.  
Anecdotally, the primary investigator found the delivery of breastfeeding education 
to be more easily received for women in the ante-partum unit. Often women are admitted to 
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ante-partum for weeks or months before delivery. At the study institution, lactation support 
is only provided after delivery. A randomized controlled trial could be designed comparing 
breastfeeding outcomes in mothers admitted to the ante-partum unit who receive 
breastfeeding education prior to delivery versus after delivery. This could provide insights to 
optimal timing of breastfeeding education for mothers with high risk pregnancies. 
Implications for Practice 
Findings from this study could have a direct impact on the standard of care for 
mothers of premature infants who are pump-dependent in order to provide milk for their 
babies. Once adequate sample size and power are achieved, the results can inform lactation 
consultants and nurses caring for mothers of premature infants on the number of days to 
perform manual expression for optimal milk volumes. These findings will have important 
implications for nurses caring for premature infants by standardizing practice. In addition, 
the study interventions employed in this research could serve as a basis to standardize the 
education that women of premature infants receive in regard to breastfeeding. The study 
interventions are based on the theory of self-efficacy and therefore could serve as a direct 
incorporation of theory into nursing practice. 
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APPENDIX A 
INSTITUTIONAL APPROVAL LETTER 
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APPENDIX B 
BREASTFEEDING MOTHERS’ DEMOGRAPHIC DATA 
Recruitment Location:     ante-partum □    (duration_____)   post-partum  □   date of recruitment:____________  Date & time of delivery:__________ 
Maternal Age:  __________________________________                 ___________ 
Race:   White□  Hispanic □  Non-Hispanic □   African American □  Asian□ Pacific Islander □  Native American □  Middle-Eastern Arabic □  
 Other___________ 
Gravida:     ______   Para:_________       Mode of Delivery:     Vaginal  C-section 
Previous Breastfeeding Experience:           Y    N         If yes, duration for each child__________________________ 
Previous History of Premature Delivery:   Y   N 
Education Level:  Grade completed:  ______   High School Diploma or GED  _____     Some College:  ______ 
Technical Degree:_________ Associates Degree: _______ Bachelor’s Degree:_____    Masters:____   PhD:____  
Mothers’ Diagnosis:  ______________ 
Marital Status:        Single  □ Married □ Cohabitating □  Divorced □ 
Infant (s):     singleton ____ twin___ triplet__ quadruplet __          Gestational age of infant (s) at delivery:     _______ weeks    ≤ 1500   or > 1500 
How would you like to be contacted 2 weeks for follow-up questions for the study? 
Phone:   text   or call (please circle):  phone number:_________________ /e:mail: ________________________ 
Address:_____________________________________________________________________________________ 
Baby’s Name:______________________________________      TARGET     or   WALMART
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APPENDIX C 
BREASTFEEDING SELF-EFFICACY SCALE FOR MOTHERS OF 
ILL AND/OR PREMATURE INFANTS (BSES-SF) 
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APPENDIX D 
BSES-SF PERMISSION FROM AUTHOR 
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APPENDIX E 
BREASTFEEDING MOTHERS’ PUMPING DIARY LOG – EXPERIMENTAL GROUP 
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APPENDIX F 
BREASTFEEDING MOTHERS’ PUMPING DIARY LOG – CONTROL GROUP 
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APPENDIX G 
ST. LOUIS CHILDREN’S HOSPITAL (SLCH) GUIDE TO BREAST PUMPING; 
HOW TO USE THE AMEDA PLATIMUM ® BREAST PUMP THE FIRST 3 DAYS 
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APPENDIX H 
UMKC IRB APPROVAL LETTER 
 
 89 
 
APPENDIX I 
UMKC APPROVED INFORMED CONSENT FORM 
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APPENDIX J 
“MAKING ENOUGH MILK: THE KEY TO SUCCESSFUL BREASTFEEDING 
PLANNING FOR DAY ONE” 
By: Jane Morton, MD 
Objectives: To instruct mothers on hand expression to remove early milk and colostrum; 
This will be the only portion of the video covered as other techniques in the video are part of 
standard care (electric pump instruction and hands-on pumping with electric pump 
expression) 
 
Outline: 
 
 Instructs to hand express for the first 3 days 
 Visual instruction of the hand expression technique proposed by Dr. Jane Morton 
 Stresses importance of few drops to a teaspoon with initial hand expression 
 May get no milk or colostrum but still priming the breast in the beginning 
 
Manual Expression Technique Step By Step 
 
 Have the mother upright 
 Warm towel to stimulate the breast  
 Apply gentle massage 
 Place fingers 1 inch from the areola making a c-shape 
 Do not stretch the skin of the aereola 
 Apply steady pressure inward toward the breast 
 Back and very gently together 
 Press, compress, relax 
 Go back and forth from left to right breast 
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APPENDIX K 
STUDY PROTOCOL 
General Instructions 
 
Recruitment Phase 
The PI will consult with the charge nurse on the antepartum and labor and delivery unit each 
morning for mothers eligible or potentially eligible for recruitment into the study. The PI 
will approach each eligible participant and ask if they would be interested in participating in 
the study. When the participant agrees to participate, the PI will provide informed consent of 
all study procedures. Eligible participants will then proceed to the intervention phase and 
participant information will be recorded on the study log. All participants who are not 
eligible or who choose not to join the study will also be recorded on the study log and the PI 
will record explaining the reason for failure to participate and document demographic data 
only. 
 
Intervention Phase 
The PI will then obtain a packet only identified by Study ID on the outside. Mothers will be 
block randomized in sequential numerical order according to study number. Once the packet 
is opened, the PI and the participant will be informed to which group assigned. 
 Seven Day Intervention Group:  
  Step 1: The mother will complete the demographic sheet – 5 minutes 
 Step 2: The mother will complete the Breastfeeding Self-Efficacy Scale-Short  
   Form (BSES-SF)- 5 minutes 
Step 3: Mother will be praised by the PI for the decision to breastfeed and 
inform of the benefits of breast milk for their premature baby. 
Step 4: The PI will review the videotape entitled “Making Enough Milk, The 
Key to Successful Breastfeeding” by Jane Morton, MD Version 2 
(See Appendix E).The mother will be given the videotape to review 
again for further reinforcement. -10 minutes 
Step 5: The PI will reinforce instruction of the manual expression technique 
on a anatomical breast model with return demonstration. -10 minutes 
Step 6: The PI will ask the mother if she has additional questions concerning 
the manual expression technique described in the videotape or 
through instruction with the breast model. 
Step 7: All mothers in the seven day group will receive instruction on the use 
of an electric pump by PI. Ameda Platinum ® Breast Pump: Model 
17803- 
15 minutes 
Step 8: The mother will be instructed to perform manual expression before 
each electric pump session for 7 days after delivery and asked to 
record whether or not manual expression was performed on the 
breastfeeding log. 
Step 9: The mother will be instructed to record milk volumes for each 
pumping session for 14 days after delivery on the breastfeeding log. 
 99 
 
Step 10: The mother will be asked to view a photograph of gender and race 
matched photo during pumping sessions 
Step 11: On day 5, the PI will call the mother by phone to offer 
encouragement and answer questions regarding manual expression 
and to continue until day 7. 
Step 12: After 14 days, the PI will contact the mother via telephone or e-mail 
and ask her to repeat the BSES-SF. 
Step 13: The PI will then ask the mother how she can obtain her 
breastfeeding log. Options include a self-addressed stamped envelope 
or PI can receive from mother if her infant is still admitted to the 
neonatal intensive care unit. 
Step 14: Upon receipt of the breastfeeding log, the mother will be mailed or 
given a $50 gift card to Target or Walmart in appreciation for 
participation in the study. 
 
Three Day Intervention Group:  
 
  Step 1: The mother will complete the demographic sheet – 5 minutes 
 Step 2: The mother will complete the Breastfeeding Self-Efficacy Scale-Short  
Form (BSES-SF)- 5 minutes 
Step 3: Mother will be praised by the PI for the decision to breastfeed and 
inform of the benefits of breast milk for their premature baby. 
Step 4: The PI will review the videotape entitled “Making Enough Milk, The 
Key to Successful Breastfeeding” by Jane Morton, MD Version 2 
(See Appendix E).The mother will be given the videotape to review 
again for further reinforcement. -10 minutes 
Step 5: The PI will reinforce instruction of the manual expression technique 
on a anatomical breast model with return demonstration -10 minutes 
Step 6: The PI will ask the mother if she has additional questions concerning 
the manual expression technique described in the videotape or 
through instruction with the breast model. 
Step 7: All mothers in the three day group will receive instruction on the use 
of an electric pump by PI. Ameda Platinum ® Breast Pump: Model 
17803-15 minutes 
Step 8: The mother will be instructed to perform manual expression before 
each electric pump session for 3 days after delivery and asked to 
record whether or not manual expression was performed on the 
breastfeeding log. 
Step 9: The mother will be instructed to record milk volumes for each 
pumping session for 14 days after delivery on the breastfeeding log. 
Step 10: The mother will be asked to view a photograph of gender and race 
matched photo during pumping sessions 
Step 11: After 14 days, the PI will contact the mother via telephone or e-mail 
and ask her to repeat the BSES-SF. 
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Step 12: The PI will then ask the mother how she can obtain her 
breastfeeding log. Options include a self-addressed stamped envelope 
or PI can receive from mother if her infant is still admitted to the 
neonatal intensive care unit. 
Step 13: Upon receipt of the breastfeeding log, the mother will be mailed or 
given a $50 gift card to Target or Walmart in appreciation for 
participation in the study. 
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APPENDIX L 
SLCH RESEARCH GRANT AWARD LETTER 
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